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ABSTRACT Ferromagnetic shape memory alloys NigzsMnz3 5Gags 5, NigaMno3 Gags and NigoMngr-
Gaoz single crystals were prepared by zone—melting unidirectional solidification. The orientations of
the cut single crystals were determined by X-ray diffraction method. The Ni-Mn-Ga crystal growth
direction is along [100] with the deviation less than 5°. The martensitic twins reorientation process
was detected by the stress—strain curves. The compression experiments along different directions were

performed, respectively. The results show that the compression improves the texture of favorable
martensitic variants and turns them into a single martensitic variant by martensite reorientation.
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Fig.1 Schematic of the typical stress—strain (¢—¢) curve of

single martensitic variant
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Fig.2 DSC and TG curves of NigzMna3,5Gazs. 5 single crystal
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Table 1 The transformation temperatures of martensite ( Ms,
My), austenite (As, Af) and magnetic transition
(T¢) of three Ni-Mn—Ga single crystals with different
compositions

(K)
Sample M My Ag Ag Te

NiszMna3,5Gazz,s  349.3  331.1 321.3 336.8 353.8

NiggMna3Gang 384.4 402.5 415.8 432.8 383.3

NigpMno7Gags 270.1  250.0 267.1 274.4 400.2
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Fig.3 RT XRD patterns of orthogonal NiszMnas 5Gass s
and tetragonal NisgMna3Gasgs powders quenched into
water after 1 h annealing at 1083 K
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Fig.4 Positions of the [100] (a) and (110} (b) on (100) pole
figure for the NigoMn27Gasogs single crystal cut along
3 edges, m /| [010], » /I [001] and h /I [100], show-

ing the cut difference to be about 5°
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Fig.5 Repeatedly compressive stress—strain (o—¢) curves
along the different directions of NiszMnas.5Gass 5
single crystal, the numbers showing the compres-
sive sequence and m, n, h the compressive directions
along about [001], [010], [100], respectively, the easy

compressive direction to be the h axis direction
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Fig.6 Repeatedly compressive stress—strain curves along

different directions of NiggMnozGaas single crystal
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Fig.7 Positions of (110) direction on (100) pole figure of the
NiszMnaa.sGaga.s single crystal before (a) and after
(b) compression, showing crystal orientation changed

and twinning crystal disappearing
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